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THE ELEMENTS (continued)
Small amounts of yttrium (0.1 to 0.2%) can be used to reduce the grain size in chromium, molybdenum, zirconium, and titanium,
and to increase strength of aluminum and magnesium alloys. Alloys with other useful properties can be obtained by using yttrium
as an additive. The metal can be used as a deoxidizer for vanadium and other nonferrous metals. The metal has a low cross section
for nuclear capture. "Y, one of the isotopes of yttrium, exists in equilibrium with its parent *>Sr. a product of atomic explosions
Yttrium has been considered for use as a nodulizer for producing nodular cast iron, in which the graphite forms compact nodules
instead of the usual flakes. Such iron has increased ductility. Yttrium is also finding application in laser systems and as a catalyst
for ethylene polymerization. It has also-potential use in ceramic and glass formulas as the oxide has a high melting point and imparts
shock resistance and low expansion characteristics to glass. Natural yttrium contains but one isotope, "Y. Twenty other unstable
nuclides and isomers have been characterized. Yttrium metal of 99 + % purity is commercially available at a cost of about S510/kg

Zinc — (Ger. Zink, of obscure origin), Zn; at. wt. 65.38; at. no. 30; m.p. 419 58°C; b.p. 907°C; sp. gr. 7.133 (253C); valence
2. Centuries before zinc was recognized as a distinct element, zinc ores were used for making brass. Tubal-Cain. seven generations
from Adam, is mentioned as being an "instructor in every artificer in brass and iron." An alloy containing 87% zinc has been found
in prehistoric ruins in Transylvania. Metallic zinc was produced in the 13th century A.D. in India by reducing calamine with organic
substances such as wool. The metal was rediscovered in Europe by Marggraf in 1746, who showed that it could be obtained by
reducing calamine with charcoal. The principal ores of zinc are sphalerite or blende (sulfide). smithsonite (carbonate), calamine
(silicate), and franklinite (zinc, manganese, iron oxide). Zinc can be obtained by roasting its ores to form the oxide and by reduction
of the oxide with coal or carbon, with subsequent distillation of the metal. Other methods of extraction are possible. Naturally
occurring zinc contains five stable isotopes. Ten other unstable nuclides and isomers are recognized. Zinc is a bluish-white, lustrous
metal. It is brittle at ordinary temperatures but malleable at 100 to 150°C. It is a fair conductor of electricity, and bums in air at
high red heat with evolution of white clouds of the oxide. The metal is employed to form numerous alloys with other metals. Brass,
nickel silver, typewriter metal, commercial bronze, spring brass, German silver, soft solder, and aluminum solder are some of the
more important alloys. Large quantities of zinc are used to produce die castings, used extensively by the automotive, electrical, and
hardware industries. An alloy called Prestal®, consisting of 78% zinc and 22% aluminum is reported to be almost as strong as steel
but as easy to mold as plastic. It is said to be so plastic that it can be molded into form by relatively inexpensive die casts made of
ceramics and cement. It exhibits superplasticity. Zinc is also extensively used to galvanize other metals such as iron to prevent
corrosion. Neither zinc nor zirconium is ferromagnetic, but ZrZn, exhibits ferromagnetism at temperatures below 35 K. Zinc oxide
is a unique and very useful material to modem civilization. It is widely used in the manufacture of paints, rubber products, cosmetics,
pharmaceuticals, floor coverings, plastics, printing inks, soap, storage batteries, textiles, electrical equipment, and other products.
It has unusual electrical, thermal, optical, and solid-state properties that have not yet been fully investigated Lithopone. a mixture
of zinc sulfide and barium sulfate, is an important pigment. Zinc sulfide is used in making luminous dials. X-ray and TV screens,
and fluorescent lights. The chloride and chromate are also important compounds. Zinc is an essential element in the growth of human
beings and animals. Tests show that zinc-deficient animals require 50% more food to gain the same weight of an animal supplied
with sufficient zinc. Zinc is not considered to be toxic, but where freshly formed ZnO is inhaled a disorder known as the oxide
shakes or rmc chills sometimes occurs. It is recommended that where zinc oxide is encountered good ventilation be provided to avoid
concentrations exceeding 5 mg/m\ (time-weighted over an 8-h exposure, 40-h work week). The price of zinc was roughly 45c Ib in
December 1984.

Zirconium — (Persian zargun. gold like), Zr, at. wt. 91.22; at. no. 40; m.p. 1852 ± 2°C; b p. 4377T; sp gr 6 506 (20°C);
valence -t-2, +3, and +4. The name zircon probably originated from the Persian word zargun, which describes the color of the
gemstone now known as zircon, jargon, hyacinth, jacinth, or ligurr. This mineral, or its variations, is mentioned in biblical writings.
The mineral was not known to contain a new element until Klaproth, in 1789, analyzed a jargon from Ceylon and found a new earth,
which Wemer named zircon (sitex circonius). and Klaproth called Zirkonerde <:irconia>. The impure metal was first isolated by
Berzelius in 1824 by heating a mixture of potassium and potassium zirconium fluoride in a small iron tube. Pure zirconium was first
prepared in 1914. Very pure zirconium was first produced in 1925 by van Arkel and de Boer by an iodide decomposition process
they developed. Zirconium is found in abundance in S-type stars, and has been identified in the sun and meteorites Analyses of
lunar rock samples obtained during the various Apollo missions to the moon show a surprisingly high zirconium oxide content.
compared with terrestial rocks. Naturally occurring zirconium contains five isotopes, one of which. *Zr (abundant to the extent of
2.80%), is unstable with a very long half-life of >3.6 x 10'1 is found in deposits in Florida, South Carolina, Australia, and Brazil.
Baddeleyite, found in Brazil, is an important zirconium mineral. It is principally pure ZrO; in crystalline form having a hafnium
content of about 1%. Zirconium also occurs in some 30 other recognized mineral species. Zirconium is produced commercially by
reduction of the chloride with magnesium (the Kroll Process), and by other methods. It is a grayish-white lustrous metal. When
finely divided, the metal may ignite spontaneously in air, especially at elevated temperatures. The solid metal is much more difficult
to ignite. The inherent toxicity of zirconium compounds is low. Hafnium is invariably found in zirconium ores, and the separation
is difficult. Commercial-grade zirconium contains from I to 3% hafnium. Zirconium has a low absorption cross section for neutrons,
and is therefore used for nuclear energy applications, such as for cladding fuel elements. Zirconium has been found to be extremely
resistant material without appreciable absorption or energy. Commercial nuclear power generation now takes more than 90% of
zirconium metal production. Reactors of the size now being made may use as much as a half-million lineal feel of zirconium alloy
tubing. Reactor-grade zirconium is essentially free of hafnium. Zirca/oy® is an important alloy developed specifically for nuclear
applications. Zirconium is exceptionally resistant to corrosion by many common acids and alkalis, by sea water, and by other agents.
It is used extensively by the chemical industry where corrosive agents are employed. Zirconium is used as a getter in vacuum tubes,
as an alloying agent in steel, making surgical applicances. photoflash bulbs, explosive primers, rayon spinnerets, lamp filaments,
etc. It is used in poison ivy lotions in the form of the carbonate as it combines with urushiol. With niobium, zirconium is superconductive
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (continued)
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oxy/rrbromide . . . . . . .
oxychlonde . . . . . . . . .
oiy^Jcnlonde . . . . . . . .
oxyinchlonde . . . . . . .
oxy^ifluonde . . . . . . .
oxyrnfluoride . . . . . . . .
silicide. di- . . . . . . . . .
icfl-mlicide . . . . . . . . .
sulfale (hypovanadous}
wlfide. mono- or Idi-J. . .

Mjlfide. penta- . . . . . . .
sulfide. sesqui- or llri-) . .

Vaoadyl sulfate ... .
Water . . . . . . . . .

Water heaiv . . . . . . . .

Wain-am
Xenon

>nerbium .

illliaceuie
II i hnimiuV
IlltbormiJe . . . .
Ill chloride .
111! chloride ... .

ll'fluoridc . .
rumnde
Hi iodide . .

111! iodide . . . . .
IHi oxalate .
I l l oxide .. .
illi selenale . . .
Ill selennc . .
illl sulfate . . . .
IHi sulfate. octohydrate
Urium

«etdie . . . .
brumale . .
"romide . . . . . . .
bromide hydrate . . .
arbide . . . .
arbonaie . . .

Woride . . . . . . . .
hlonde. hexahydrate . .

Mondc. monohydrate . .
uocide . . . . . . . .
ydroxide . . .

wdidt . . . . . . . .
molybdaie . . . . .

wtratc. hexahydrate . .
"rate, tetrahydrale
xalale . . . . . . . .
xide . . . . . . . . . .

**lfate . . . . . .
sulfale. ncuhydrate . . .

Hllfldc . . . . . . . . . .

Itrium hexaanlipyrint
/* 'Chlorate . .

l*«aamipyrme iodide . .
Zinc . . . . . . . . . . .
•cetate . . . . . . . . . .
"cute, dihydralc

Synonyms and
Formulae

VOBtj . . . . . . . . . . . .
VOCI . . . . . . . . . . . . .
VOCh . . . . . . . . . . . .
VOCI) . . . . . . . . . . . .
VOF* . . . . . . . . . . . . .
VOFj . . . . . . . . . . . . .
VSl2. . . . . . . . . . . . . .
V2S, . . . . . . . . . . . . . .
VSO4-7H>O . . . . . . . . .
VS lor V]S;I . . . . . . . .

v,s, . . . . . . . . . . . .
v,s, . . . . . . . . . . . .

VOS04 . . . . . . . . . .
H*O

Deuterium oxide. D;O

See tungsten . . . . . . .
Xe . . . . . . . . . . . .

Y b . . . . . . . . .

Yb<C,H,O,l,-4H.O
YbBr_. "
YbBr, . . . . . . . . .
VbCI: . . . . . . .
YbCl,-6H;O . . . . . . . .

YbF- . . . . . . . . . . . . .
YbF, . . . . . . . .
Ybl: . . . . . . . . .

Ybl, . . . . . . . . .
Yb,lC:O4h-10HiO
Yllerbid YbrO," . . . .
Yb;lSeO4lv8H:O . . .
Yh'-lSeO.h . . .
Yb.-lSO4l, . . . . .
Yh.-lSO4),-8H:O
Y . . . . . . . . .
Y(C.H<O^,-4H:O
YlBrO.l.^H.-O . . . .
YBr, . . . . . .
YBr,-9H;O
YC;

Y;(CO,h-3H.O . .

YCI, . . . . . . . . . . . . .
YCIv6H;O . . . . . . . .

YCh-H.O
Y F , . . . . . . . . . . . .
YlOHh. . . . . . . . . . . .

Y l , . . . . . . . . . . . .
Y^MiO4)3-4H:O . . . .

YlNO,h-6H.O . . . . .
Y(NO,I,-4H:O . . . .
Y;(C:O4I.,-9H.O .
Yltna Y;Oj. . . . . . . . .

Y;(SO41. . . . . . . . .
Y;(SO41, 8H;O . . . .

Y:S, . . . . . . . . . . .
|Y(CnH,:N,0)j]ia04b

lYfCnH^N.-O),,)!, . . . .
Zn . . " . " . . . . . . . .
ZnlC:H,O:): . . . . . . . .
ZnlC;H,O;);-2H )̂ . . . .

Mol.
wt.

30665
10239
137.85
17330
10494
12394
107 11
12997
273 II
8300

262 18
19806

16300
1801528

200312

131 29 -
3

173.04 -
3

422.23
.332 8?
41275
24395
387.49

211 04
23004
42685

553 75
79029
39408
91908
726.95
63425
778.38

88.9059
338 10
63475
32862
49076
11293
411 89

19526
30336

21328
14590
13993

46962
72969

38301
34698
6O40I
22581

46598
610 II

273 99
151663

159899
65.38

18347
21950

CryiUdlae form,
properties ud

Mexof
refraction

red liq . . . . . . . .
yel bm powd . . . .
gm. dehq . . . . .
yel hq . . . . . . .
y e l . . . . . . . . .
yel-wh. hygr . . . .
met pr . . . . . . .
siK wh pr . . . . .
vn . monocl . . . . .
blk pi lexist ?) . . .

blk-gra powd . . . .
gm-blk pi. or
powd . . . . . . .

bl . . . . . . . . .
col hq. or col hex
c r . . . . . . . .

col liq or hex cr.
1.33844-'" . . . .

col men gas . . . .

cub . . . . . .

he< pi

col cr . . . . . .
gm-ycl cr .
gm. rttomb cr.
dehq . . . .

ll yel. hex cr . . .

gold y e l c r . . .
col cr . . .
col . . .
h e x p i . . .

COl CT . . . . . .

prism . .
gray met. hex . . .
col. tncl . . . .
h e x p r . . . . .
dehq . . . . . .
col labl. dehq . .
yel . microcr
wh-redsh powd

shiny wh leaf . . .
redsh-wh. rhomb.
dehq . . . . . . .

c o l c r . . . . . . . . .
gelai . . . . . . . .
wh-yel gelat or
powd . . . . . .

wh. cr. dehq . .
grayish or yelsh.

tetr pi. 2 03 ...
col. redsh cr. dehq
redsh-wh pr . . .
wh cr powd . . .
col-yelsh. cub or

powd
w h p.iwd . . . . . .
col-redsh. mom*!.

1.543. 1.549.
1 576 . . . .

yel-gr powd . .
col. n e x c r . . .

col cr . . .
3luish-wh met. hex
col. monocl . . .
col. monocl. p*

1.494 . . . . . . .

Dnrityor

invtty

2933 I 4>

2824.364=°
288"
1 829
3.3%"
2459"
4.42
5.4817

4.20

3.0
472-''

hq 1 000, sld
09168°

1 1053°

gas 5.887 tl(
± 0 009 hq
352-'0 0

solid 2 7-"°

6960

209
5913'

508
2.575

540J*

2644
9 17
330

3793
3 286
4.469

4 13"

267
2 IS"

4 0 1

47918

268
2682

501

2 52
2 5 5 8

7 14
1.84
1.735

MeHau
pot»t, "C

d 180

-77 - 2
d
300

d in air
d

d
d>600

000

3 8 2

- Ill 9

819

-4H:O. 100
677
956
702
865 -6H;O.

180
1052
1157
780 - 4

d700

d900

1522

74
904

721
-5H;0. 100

-HiO. 160
1387"
d

1004
1347

-3H;O. 100

d
2410

d 1000
-8H.O. 120

d 293-296

280-282
41958
d200
237

BoWr*
point, "C

I30lai

127

1267

480

10000

101 42

-107 1 ^ 3

1196

1800
d
1900

2380
2200
I300d(700)
vac

d

3338

-6H.O. 100

1507

6SO-700no:

d700

907
subl vac
-2H.O.IOO

Solubility, ta (runs per 100 cc

COM
wftter

s
i
d
s d

i
i

i
i

V S

X

24 l°cm>.
84«.
1 1 9='
cm'
7 12°°
i

V S

s
S

S

V S

1

1

S

s
000033;*
i
s d
i
442°
359 ; '
i

I68:"
v s
v &
d

78'°
2I7K

v s

V S

134 7!;<

00001
OOOOI8N

5 38"
7.47'"
tanhydn

055^

465="

30"
31.1"

Hot
water

i
i

i

, s
s

S

s
V S

1
1
s

s

s

4 711"
21.1"
i
9 03"

82*
235«

1 99"'
(anhydr)

44.6"1"
666""'

Other aolvinU

v s HNO,
s dil HNO,
s al. eth. ac a
si s acet

i HF: i al. eth. a
s HF. i al. eth. a

s hot H;SO4. HNOj:
si s KSH. i HCI. alk

s HNO.,. alk sulf. alk
s alk sulf: si s. alk.
HCI. HNOj H:SO4

sal

* al. si s elh

s a

sdil a

sdil a
s abs al

i dil a
sdil a

sdil a
si s dil a
s h dil a

v s dil a. s h KOH

si s al. i elh
s al: i eth
si s al: i elh

s dil mm a. iNHjl;
COj: si s aq CO;, i
al. eth

60. 1" al. 606" pyr
s al: i eth

v si s dil a
s a. NH4CI. i alk

s al. acet. si s eth

v s al. eth. HNO,
s al. HNO,
si s HCI
s a. i alk

s sal K;SO4 sol
al. alk: s cone
H;SO4

d a

& a. alk. ac a
28"al . 166.79'"
2 al
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (continued)

No.

Z4
zS
rt
z7
28

a

zIO
zl l
z!2
zl j

Zl4
z!5

Zl6
z!7
Zl8

Zl9

z20

.. z21

z22
223
z24

z25
z26
z27

Z28

z29
Z30

z3l

z32

z33

z34
zJ5

Z36
z37

z38

z39
z40
Z4I
z42
z43

Z44
z45
z46
Z47
z48
z49

z50
z5l

z52
.. z53

z54
z55

z56
z57

z58

Name

acetylacelonate . .
aluminale. . . . . . . . . .
amide . . . . . . . . . . . .
antimonide . . . . . .
orrfcuarsenale . . . . . . .

orthttmcnuc. basic . . . .

/m/ioarsenale. hydrogen
arsenide . . . . . . .
benzoate . . . . . . . . . . .
bonte . . . . . . . . . . .

bromaur. . . . . .
bromide . . . . . . . .

butyrate. . . . . . . . . . .
caproate . . . . . . .
carbonate . . . . . . . . . . .

chlorate . . . . . . . .

chlorate, per- . . . .

chlordK. . . . . . . . . .

chloroplalinate. ... .
chromate . . . . . .
chromale . . . . . . . .

rfichromate . . . . . . . . . .

citrate . . . . . . . . .
cyanide . . . . . . . . . .

ferrate (III). . . . . . . .

ferrocvanide . . . . .
fetrocyanide. tnhydrale .

Duoridc . . . . . .

fluoride . tetrahydrate .

fluosilicate . . . . . .

formaldehydesulfoxy'atc
formaldcnydcsulfoxylale.
basic . . . . . . .

formate . . . . . . . . .
formate . . . . . . . . . .

gallate . . . . . . . . . . .

glycerophosphatc . . . .
hydroxide(t) . . .
iodatc . . . . . . . . . . .
iodate. dihydratc . . . . .
iodide . . . . . . . . . . . .

<Mactale . . . . . . . .
di-laclatc . . . . . . . . .
laurate . . . . . . . . . . .
permanganate . . . . . . . .
nitrate, trihydrate . . . . .
nitrate, hexahydrate ...

nitride. . . . . . . . . . . . .
oleale . . . . . . . . . . . .

oxalzle . . . . . . . . . . .
oxide . . . . . . . . . . . . .

oxide, per- . . . . . . . . . .
l-phenol-4-wlfotiaie<pi . .

nrrhophosphale . . . . . . .
or/fiophosphate .
dihydrogen . . . . . . . . .

orrnophosphate,
octahydrate . . . . . . . .

Synonyms and
Formula*

Zn<CjH7O:>:
Nat. gahnitc ZnAI;O, . .
Zn(NH;>: . . . . . . . . . .
ZnjSb;" . " . . . . . . . . . . .
^Jal koettigtte.
ZnjIAsCMrSHiO.

Nat. idamite.
Zn,(AsO4>vZn(OH>: .

ZnHAsOvHjO . . . . . . .
ZfljAs; . . . . . . . . . . . .

Zn<C,H502): . . . .
3ZrO2B:O, . . . . . . . .

ZnlBrO>lv6H:O
ZnBr: . . . . . .

Zn<C.H7Ojlv2H:0
Zn(CsH,iO:): . . . . . . . .
Nat. smithsomle. ZnCO3

Zn(CrOj)2-4H;O

Zn<CIO4l:-6HjO

ZnClj . . . . . . . . . . . . .

ZnPlCU 6HjO. . . . . . . .
ZnCrO,
ZnCr;O« . . . . . . . . . . .

ZnCtfh-lHf) . . . . . . .

Zn,(CtH!01l;-2H:0
Zn(CN): . . . . . . . . . . .

Fertile ZnFe:O4

Zn;Fe(CNlj . . .
Zn,Fe(CNv3H;0

ZnF,

ZnF:-4H;O

ZnSiFfoH.O

ZnlHSOj-CHjOlj
Zn(OH)HSOj-CH:O

Zn(CHO;>:

Zn(CHO;):-2H;O

ZnGa;Oi

ZnCjH,O6P . . . . . . .
ZnlOHIj . . . . . . . . . . .
ZnllO)); . . . . . . . . . . .
Zn(.IO)):-2H }̂
Znl, . . . . . . . . . . . . .

Zn(CjH,Ojl2-2H« .
Zn(CjHjO,):-3H )̂
ZMCI2H:A):
Zn(MnO4),-6H!O .
Zn(NOO:-3H.O
Zn(NO,l;-6H;O . . . . . .

Zn,N;. . . . . . . . . . . . .
ZniC|,H,3)2)i. . . .

ZnCf>rlH£> . . . . . . . .
Nat. zincite. ZnO . . . .

ZnOj-VjHjO. . . . . . . . .
Zn(CtH,SO,)y8H.O ...

Zn,(POj): . . . . . . . . . .
Zn(H:PO<)2-2H2O . . . . .

Znj(PO4)v8H.^) . .

Mol.
wt.

26360
183 34
9743

43964
618 10

573.37

277 37
345 98
30761
38337

429.28
225 19

27561
29568
125.39

304 34

372.37

136.29

581 .27
181 37
233.37

33541

61037
117.42

241.07

J42 71
39676

103 38

17544

315.35

255.57
177.48

155 42
191 45

26882

23544
99 39

415 19
451.22
319 19

27955
297.57
46401
411 34
243 44
29748

224.15
628 30

18943
81 38

10639
55583

38608
29539

53020

CrriuUlM fora,
properties and

index of
refraction

need . . . . . . . . .
cub. grn 1.78
wh powd. amorph
silv »h. rhomb pr
monocl. 1 662.

1 683. 1.717 . . .
col, rhomb . . .

wh, rhomb . .
met-gray. tetr. .
w h powd . . . . .
wh tricl cr. or
amorph powd .

wh.cub. 1.5452
col. rhomb, hvgr

/ifc" 1.5452 ' .
w h p r . . . . . .

col. tng. 1.818.
1 618 . . . . . . .

col yel&h. cub.
dehq . . . .

wh. rhomb, deliq.
1 508. 1 480 .

wh. hex. dehq.
1 681. 1 713

yel, trig, hygr
icm-yel pr. . . . .
dk gra to black.
cub . . . . . . .

redsh-bm cr. or or-
yel powd. hygr

col. rhomb ...

blk. on . . . . .

wh powd
w h powd . . . .

col. monocl or tricl

col. rhomb

col. hex pr.
1.3824. 1 3956

rhomb pr
rtiomb pr .

col. cr . . . .
wh. monocl.

1 513. 1 526.
1 566. . .

wh fine cr. 1 74

wh amorph powd
col. rhomb .
wh, need . ...
wh. cr powd . .
col. hexag. . . .

wh. rhomb cr .
wh powd . . ...
vll-br or bl. dehq
col. need . . . . .
col. tetrag. . .

gray . . . . . . . . .
wax-like solid

wh powd . .
wh. hex. 2.008.
2029. . . . . . .

yelsh. powd. . .
col cr or fine wh

powd. effl . . .
col. rhomb . . . .
tncl . . . . . . . .

rhomb p i . . .

Density or
•pec.

»ra»«r

4.58
2.13"
6 3 3
3 309"

4475"

5 5 2 8

cr 4 22 powd
3 64

2.566
420IJ'

4.398

2.15

2 252 ± 0 01

2.9I»

2.7I7' :

340
5 30"

1 852

5.33M

1 85i'

4.9Si>

2 2 5 5

2.104

2 J68
2 207-"°

6. IScalc

3053
5.0632'
4.223,'
4. 7 364 J>

2.47

2.065"

6.22?

3.2«r
5606

3 00 ± 008

3998"

3.109"

MelUnf
potal.-C

38

d 200 vac
570
-IH.O. 100

d250

-H<). 327
1015

980

00
194

-CO;, 300

460

105-107

283

d 160

d800

1590

d

872

-4H.O. 100

d 100

d
d

d
-2H.-O. 140

<800

d 125
d
-H;O. 200
446

128
-SHjO. 100
45.5
364

70

d 100
1975

-O2. vac
-8H.O. 125

900
d 100

Boilfnc
point. 'C

ubl

-6H-O. 200
650

d

d 200

732

ca 1500

tr to ZNO.
3000

d

d624

-6H.-O. 105
131

Solubility, in gr«mi per 100 n

Cold
water

v sd

d
d

d

246»

s
447-""

107"
03:o

OOOI1-

2«2»

432-

V S

V S

sl s
00005"

1 62-xl

1 6"

V S

V s

380
52*

s
v sis
087
0877
432"

5 7"
1 67'»
001"
33 3
3273"
I843-X1

d
i

000079"
000016*

sld
62 5

i
d

i

Hot
water

d

d

1 44«

f.

675""'

d

V S

615""

v <
d

d

i

s

\ s
I

62'°°
JglOC

i

1 31
1 32
Sll10"

9-"
16 7'°°
OOI91™
V S

X

d

250lon

i

Other solvents .

s bt. acet: s al
a. il s alk
al. eth

s HNOj. HjPOi. iH

d a

cr i HCI: amorph. s
HCI

s al. eth. Jcfi. ^
SHiOH

s a. alk. NH4 sails
SH}. acet. pu

167 al. s acel. elh.
give

s al

IOO|: ' al. v i eth.
NHj

v * al. d H;SO4
s a. liq NHu i acei

i al. elh. s a

i alk. KCS. SH..
al
i cone HCI. i dil j

alk
s excess alk. i dil
i al HCI. d NaOH
NH4OH. v sU S

s hot >. NHjOH. i
NHj

sa. alk. SHA)H

d a. i al
d a. i al

i al

i org solv: s dil a.
SH4OH

i al. eth
s a. alk
s alk. HNOi
s HNOj. NHjOH
sa. al. eth. SH,
|NH,>;CO)

0 104 h 98'i al
v sl s al
0010"al
dal. a

v s al

s HCI
s al. eth. bz. CS;

s acel
s a. alk
s a. alk. NH,CI.
NHj

d al. eth. acet
55 6:! al

s a. NH..OH: i al

salk
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (continued)

KM.

259

z60

16

762
763

764
765
766
767
768

169

770
771

772
273

274

z75

276

277
• 278

279
280
781

782
28?
284

285

286
187
288
289
790

793

794
295
7%

797
798
799

ilOO
1101
2102
210]

1104

2105

21D6

2107

2108

2109
2110
2111

2112

Name

(TfrAophosphale.
letrahydrate . . . . . . . .

prrtopbosphate
teinhydrate . . . . . . .

orrfcophosphate
letrahydrate . . . . . .

?w»pnosphale . . . .
phosphide . . . . . . . .

tiy pophosphne . . . . . .
picratc . . . . . . . . . . .
salicytate . . . . . . . . .
selenate . , . . . . . . .
selenide . . . . . . . . .

silicate . . . . . . . . . .

ftlfiosilicale . . . . . . . .
orrfcosilicate . . . . . .
stearate . . . . . . . . .
sulfate . . . . . . . . .

sulfate. heptahydrate .

ulfatr. hexahydrate . . .

ulfide .la) . . . . . .

ulfidelpl . . . . . .
ulfide. monohydrate. . .
ulfile . . . . . . . . .

tartrate . . . . . . .
ellurate ... . .
ellunde . . . . . .
uocsanate . . . . . . .
alerate . . . . . . . . . .

'int Complexes . . . .
lammmezmc chlonde

letrammme perrhenate
etrapvndme fluosilicatr
Zirconium . . .
wnde. d i . . . . . . .
iromide. di . . . . . .

>rornide. tetra- . . . . . .

bromide, in-. . . . . . . .
arbide . . . . . . . . . . . .
arbonale. basic . . . . . .
hlonde. di- . . . . . . .
hloride. letra- . . . . . . .
hlonde. In- . . . . . . . . .

luonde . . . . . . . . . . .
lydhde . . . . . . . . . .
lydroxide . . . . . . . . . .
odide . . . . . . . .

itrale . . . . . . ' .

"nde. . . . . . . . . . . . .

xidt . . . . . . . . . . . . .

"He . . . . . . . . . . . . .

" d e . . . . . . . . .

phosphide . . . . . . .
Klenate . . . . . . .
Klenne . . . . . . .
rihosilicate . .

Syiwiiymt ami
FoHnulfte

a-Hopeile
Znj(PO4)v4H;O .

P-Hopeiie
Zn3<PO4l:-4H:O.

Parahopeite.
Zn,(P04l.-4H;0

ZmP-O, . . . . . .zn>;
Zn(H:PO;l;-H:0
Zn(CtH;NjO7lv8H:O
ZnlOH.OOr 3H;O .
ZnSeO4-5H;O
ZnSe . . . . . . .

sJat hemimorphite
2ZnO-SiOvHjO

ZnSiO, . . . . . . .
Nat willemite ZmSiO,
ZnlCuHjjO;!; .". .
Mat ztnkosite ZnSO4 .

Nat goslante
ZnSO, 7H..O

ZnSO4-6H:O

Nat wunzite ZnS . . .

Nat sphalente. ZnS . .
ZnS-H;O . . . . . . . .
ZnSO,"-2H;O .
ZnC4H4Ot-H]O lor 2H^O)
Zn,TeOh . " . . . . . . " . .
ZnTc . . . ... . .
Zn(SCN); . . . . . . . . .
Zn(C5H»6;l;'2H<) . . .

Zn(NH,t:|CI . . . .

Zn(NH,l,l[ReO4l: . . .
ZntC<HsNl4]SiFc . . . .

Zr . . . . . . .
ZrB; . . . . . . . .
ZrBr; . . . . . . . . . . .

ZrBr, . . . . . . . . . . . .

ZrBr, . . . . . . . . . .
Z r C . . . . . . . . . . . . . .
ZrO.-COH-O

ZrCI; . . . . . . . . . . . . .
ZiCl4 . . . . . . . . . . .
ZrCI, . . . . . . . . . . . .

ZrF4 . . . . . . . . . . . . .
ZrH: . . . . . . . . . . . . .
Zr(OH)4 . . . . . . . . . . .
Zrl4 . . . . . . . . . . . . .

ZflNO,l4-5H<J . . ...

Z r N . . . . . . . . . . . . . .

at baddeleyile ZrOj . .

£jrconia ZrOn HfO <
2 * . . . . . . . . . . . . . .
jrconium hydroxide, zir-
conic icid ZrOviHO

WV . . . . . . . " . . . " . . .
ZrtSeO4)!-4H2O
ZrtSeChlj . . . . . .
Zircon, hyacinth ZrSiO4

Mol.

458 14

458 14

458 14

304 70
25809

213.37
66570
39366
29841
144.34

24086

141 46
22284
632 33
161 44

28754

26953

97.44

97 44
US 46
181 47
231 47
41974
9296
81 54

W366

7035

63391
523 86

91.22
12.84
51 03

1084

3093
0323
31 68
62.13
3303
97.58

67.21
9324
59 25
98 64

29.32

05.23

23.22

23.22

53 17
449.20
545 14
83 30

CrysuHiiK form
properties and

Index of
refraction

col. rhomb. 1.572
1 591. 1 59

col. rhomb. 1.574
1.582. 1.582 . .

col.mcl. 1 614.
1 625. 1 665

wh powd . . .
dk tray, letrag.
pois . . . . . . .

col. cr powd. hyg
yel cr powd. expl
need . . . . . .
wh. tncl . . .
yelsh to redsh.
cub. 2 89 ...

rhomb, or mgon
1 614. 1 617.
1.636. . . . . .

col. rhomb ...
ing. 1 694. 1.723
light powd . .
sol. rhomb. 1 658

1 669. 1 670 .
col. rhomb, effl.

1.457. 1 480.
1 484

col. monocl or
tetrap . . . .

col, hex. 2 356.
2 3 7 8 . . . . . . .

col. cub. 2368
yelsh-wh powd . .
wh. cr powd
w h powd . . .
wh. gran ppt . .
red. cub. 3.56
wh powd. dehq
wh glist sc or
powd . . . . . .

col. rhomb. 1 625.
1 590. . . . . .

wh. cub cr . . . . .
wh. rhomb . . . . .
ilver gray, met .
lex . . .

bike powd. ign in
• i r . . . . . . .

wh cr powd. delicj

bl-blk powd. . . . .
:ray met. cub . . .

wh. amorph powd
b l k . . . . . . . . . .
wh c r . . . . . . . .
br cr . . . . . . . .

wh hex. 1 59 . . .
:ray-blk powd . . .

wh imorp powd
wh need, hygr . . .

ol cr. dehq. 1.60.
1.61 . . . . . . . .
el-bm cr . . . . . .

col-yel-brn. mon-
ocl. 2.13.2.19.
2.20 . . . . . . . .

wh. monocl below
1000°. cub. above
el or wh amorph
powd . . . . . . .
Tay. bntlle . . . . .
ex trsp cr . . . . .
h sm cr . . .
tr. var colors.
1 92-96. 1 97-
2.02 . . . . . . . .

DeuH; or
spec,

gravll)

3.04

303

375

3.75='
4.55"

2.59lf
5.42.'

345

342
4 103

3 54j'

1 957j'

20721 '

| Qg

4 I02:'
398

6 34"

2 10

3.608J'
197
49
085

.73

6"
803"
00"

43

.25

09

.89

6

25

77i'

3
56

Mettint
point, X

ir > 105

tr > 140

u > 163

>420

expl

d > 50
>IIOO

1437
1509
IJO
d600

100

-5H:O. 70

1700 - 20W

tr 1020
1049
-2H:O. 100

1238 5

108

852 =: 2
03200
350

50 ± 1"°'"

350
540

350

350

ubl - 600

- 2H;O. 500
99 s 2
6 y

2980 ± 50

a2700

715

- 2H;O. 550

-400
^50

Boillni
point. 'C

1 100 subl in
H;

-7H:O. 280

aim 1185

d 200

d 271

377

57 subl

100

ubl 331

- 600

a 5000

Solubility , In jnms per 100 cc

CoM
water

,

i

i

i
d

S*'
s

%S:n

0000691"

0000065"

0 16
0.055"'

d

2 6:4 :<

d

es H;

d

ev H,

ev H;

ev H;

.388"

02
d

s

02

Hot
wiler

i

i

i

i

,

i

s

663 t«"

117 .5"

d

d

Other solvents

v s a. NH4OH. HN4
salts

v s i. NH4OH. NK,
salts

v s a. NH4OH. NH4

salts
s a. ilk. NH4OH
d H,S04 ev H,P s
HNO>. s (viol) dil
a. ill

salk

sal

sa. dNHO,

i a
s acet a
i al. eth
si sal. s MeOH. glyc

si sal . glsc

v s a
s a
i al. s H:SO!
s KOH. NaOH
s a
s d a
s al. NH4OH
iu2 5 al. s si seth

0 1852 co.ic NHjOH

s HF. aq rep. si s a

s liq NH,. acetone, i
bz. CCI4

1 s cone H:SO4
a

al. eth. cone HCI
- H- cone ll. i org

cpd
1 sHF
di HF. cone a
mm •
al. seth. s si s

CS;. bz: I hq NH,
al

1 s inorg ac. s cone
H;SO4 HF. aq reg
H:SO4. HF

HjSO,. HF

acids: i al.alk

s cone hot H;SO4

1 s ll . cone a
S H;SO4

a. aq rep. alk
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